Introduction
The phonological chan~es associated with the potential and completive aspects in Zapotecan languages have been traditionally analyzed suppletively (Butler 1980 , Pickett 1960 . 2 In this paper I examine suppletive and nonsuppletive analyses of the potential and completive aspects of Chichicapan Zapotec, hereafter ChZ. I show that a nonsuppletive analysis of the facts of ChZ is more insightful than a suppletive one.
A suppletive analysis
In this section I outline a suppletive analysis for the completive and potential aspects of ChZ and point out the problems associated with it. The completive aspect has three allomorphs; bi-, gu-, and b-. gu-occurs elsewhere before consonant-initial roots, a-initial roots which subsequently lose the a if a consonant follows, and a morphologically marked class of y-initial roots.
Examples of roots which take gu-are given below: The following spell-out rule summarizes the above facts:
Completive Aspect Spell-Out
The a-deletion rule mentioned above has the following form:
a-Deletion 5 a. ~ r/)/u_C
13
So far the analysis proposed appears to be straight forward. I turn now to the potential aspect. The potential aspect has five surface allomorphs in ChZ; ¢-, g1-, c-, J-, and g-. The 0-allomorph occurs with a morphologically marked class of verb roots beginning with lenis obstruents, r and 1. Lenis A stem formation rule specifies the initial consonant changes for those roots which take the zero allomorph:
Finally, all tone changes involve a high tone. A low to hi~h tone change is specified for all of the cases involving an allomorph of the potential which does not include a vowel. This includes the zero allomorph:
The analysis proposed for the completive and potential aspect correctly generates the allomorphs of the completive and potential aspects in ChZ. However, the analysis cannot give any explanation for facts such as the following. First, tone changes occur only when there is no vowel in the potential prefix. Furthermore, the tone is generally a high, precisely the tone of the allomorph g{-. A suppletive analysis such as the one proposed above essentially claims that this is accidental. Second, the potential allomorph is c-or J-before i-and y-initial verbs. Palatalization regularly occurs in these environments in other languages of the world. However, the fact that palatalization occurs in this environment is claimed to be accidental for ChZ. Third. the potential aspect allomorph never contains a vowel before vowel or yinitial roots in ChZ, an environment where deletion of a prefix vowel is likely. This is also treated as accidental in the suppletive analysis. Finally, the occurrence of the zero allomorph of the potential aspect morpheme coincides with fortition of the initial root consonant of a morphologically marked class of verbs in ChZ. This fact is also treated as accidental. In the following section I show that these facts are accounted for more insightfully in a nonsuppletive analysis.
Nonsuppletive analyses
In this section two competing solutions for the completive aspect are presented, followed by one solution for the potential aspect. I argue on the basis of the analysis of the potential aspect that one of the analyses of the completive aspect is preferable to the other. Finally, I show that the rules needed for the analysis of the completive and potential aspects have independent motivation from other facts of ChZ phonology.
Completive Aspect
Below are the alternations for the completive aspect. 
bw-iinn
These changes in the initial segment of the root must be analyzed as being morphological, as they are not phonologically predictable. For verbs such as (15a,b) the change is that g/b/bw become d, while for (15c,d) the change is that g/b/bw become 1 . In (15e,f) an initial dis added, while in (15g,h} an initial y is added. In (15i) an initial y is deleted, while in (15j-n), vowel changes are made.
The spell-out rule for the completive aspect specifies bias the underlying form of the completive before the morphologically marked class bi-, as in (12a) bi-daabi be rubbed.
The other allormorphs-gu-, b-, and bw-, can be derived from gb-or gw-, two analyses which I examine in turn. I begin with the analysis proposing gb-, which is similar to that proposed by Speck 1978 for Texmelucan Zapotec.
The gu-allomorph of the completive aspect is derived by b weakening to u in the following environments: before either another consonant, as in /gb-tesa/gu-tesa raise; before a, as in /gb-aza/ gu-~ bathe (by a-deletion, see section 1) and /gb-a:?/gu-a:? dr>ink; and before a morphologically marked class of y-initial roots, classy, as in /gb-yasa/gu-yasa a:roise. The weakening of b before y-initial verbs such as a:roise is thus considered to be exceptional, while the retention of b before y-initial verbs such as /gb-yela/b-yela betah is considered to be the rule. 9 Vowel-initial roots such as /gb-a/ gu-ya ripen which receive an initial y in the completive also trigger ~-weakening and must be included in class y roots. Addition of the initial y must therefore occur before b-weakening.
Below is the rule of b-Weakening:
The b-allomorph is derived by Consonant Deletion. This rule deletes a noncontinuant before an obstruent, as in /gb-u?a/b-u?a see and /gb-yela/b-yela betah. Thus, in all forms where the b is not weakened, the g is deleted. The Consonant Deletion rule is given below:
The b-Weakening rule must be ordered before Consonant Deletion, or incorrect surface forms of the completive aspect will result. Finally, the bw allomorph of the completive aspect is derived by first applying Consonant Deletion, then Rounding. Rounding changes b to bw before stressed front vowels, as in /gb-i.inn/b -iinn do and /gb-eetu/bw -eetu grind;" Below is the Rounding rule:
For verbs such as do and grind, the root mutation rules must apply before rounding in order to provide the proper environment for the rule to apply.
An alternative analysis posits gw_ as the underlying form of the allomorphs gu-, b-, and bw-. The gu-allomorph is dertved by a vocalization rule that changes gw to gu-after the root mutations are made. As with b-Weakening, this change occurs in three environments: before all consonant-initial roots (whether underlying Or Via mutation) as in /eW-tesa/gu-tesa raise and gW-awu/gu-dawu eat; before all a-initial roots as in gW-aza/gu-za bathe (with a-Deletion) and gW-ya/gu-a go; and before classy verbs as in /gW-yasa/gu-yasa arise and /gW-a/gu-ya ripen.
Below is the vocalization rule:
The b-allomorph of the completive is derived by Fronting. This rule changes gw to b before either y or vowels, as in /gW-yay1/b-yay1 rotate and /gw-u?a/b-u?a see. The fronting rule is given below:
This rule must be ordered after Vocalization, just as Consonant Deletion had to be ordered after b-Weakening. Finally, the bwallomorph is derived by the Rounding rule which has been given above.
Given the facts presented so far, there is no clear way to choose between the analysis of the completive aspect as underlying gb-and that which posits underlying gw.
Both analyses work. Both need to make equal reference to morpheme classes as well as phonological environments. I show in section 2.2, however, that phonological changes associated with the potential aspect allow a choice between the two analyses.
Potential aspect
In this section I present an analysis of the potential aspect. Throughout the presentation independent motivation is given from other areas of ChZ for the phonological rules posited. These facts argue in turn that the underlying form of the completeve aspect in ChZ is gw-. 
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c. The allomorphs for the potential aspect which are observed above are g1-, ~-. c-, J-, and g-. I propose that all of the surface forms of the potential aspect are derivable by ordered phonological rules from the underlyinq form gi-. I first present_ the rules needed for the g-allomorph, followed by the rules for j-, c-, and the zero allomorph. The Fronting and Rounding rules given in section 2.1 for underlying gw are shown to be independently motivated by the analysis of root-initial consonant changes associated with the potential. Finally, some tone rules are given.
The g-allomorph of the potential aspect is derived by Vowel Deletion, which deletes an unstressed vowel before either a following vowel or y. as in /g1-e: /g-e:? drink, /g1-Inn/J-{nn sense (by palatalization below), and /g1-yela/J-yela belch by palatalization below). Vowel Deletion is given below:
Independent motivation for Vowel Deletion comes from changes in the causative prefix -sa-. The vowel of the causative prefix deletes before either vowel or y-initial roots, as in /r-u-sa-yela/r-u-s-yela cause to belch, habitual aspect and /r-u-sa-inn/r-u-s-inn cause to sense, habitual aspect. [ -ens l
Palatalization is Independent motivation for the palatalization rule can be found in the change which occurs in the g-causative prefix when it immediately precedes either i or y-initial roots. The unchanged form of this prefix occurs before vowel-initial roots other than i-initial, as in /r-u-g-awu/r-u-g-awu cause to eat (habitual aspect). Palatalization occurs with roots such as /r-u-g-yasi/r-u-J-asi cause to be happy (habitual aspect) and /r-u-g-inn/r-u-J-inn cause to sense (habitual aspect).
y-initial roots lose their initial palatalization in the potential aspect if the following vowel is high, as in /g1-yu?n/J-u?n shPink. Motivation exists for making palatal deletion more general. r alternates with cY before nonhigh vowels, as in /g1-roba/cYoba As can be seen from the derivations above, Vowel Deletion must apply first in order to give the proper environment for Palatalization to apply, as Palatalization only applies across a morpheme boundary, not morpheme-internally.
The c-allomorph of the potential aspect is derived by the phonological rules discussed above, plus a minor rule of Fortition which changes the consonant of the potential aspect prefix to [+fortition:. It is a minor rule in that it is triggered onlt by a few y-initial verbs, as in /g1-yu:?/c-u enter and /g1-yasa/c-yesa arise. 11 The rule is given below:
Fortition must apply after Vowel Deletion in order to have the proper environment for application.
The zero allomorph requires rules which are different from those of the vowel and y-initial roots. The rules required are as follows: i-Deletion, Fortition, r-cY, 1-t, Consonant Deletion (see section 2.1), Fronting (see section 2.1), and Rounding (see section 2.1). i -Deletion deletes the i of the potential aspect morpheme before a class of morphologically marked verb roots, such as those in (18a-j). This brings the remaining g-in direct contact with the root-initial consonant and triggers a Fortition rule. The fortition rule (not to be confused with the minor rule above) changes a lenis obstruent to a fortis one if it precedes another obstruent across a morpheme boundary. An r-+ c rule applies in a similar way, changing r to cY fol10\'1ing any obstruent across a morpheme boundary. The 1-+ t rule is much more restricted, changing l tot only following g-across a morpheme boundary. Following these rules, a Consonant Deletion rule (different from that in section 1) deletes a stop before a following obstruent. Also followinq these rules, the Fronting rule of section 2.1 changes gw tab before either a vowel ory, and finally, the Rounding rule of section 2.1 changes b to bw before stressed front vowels. These changes can be more readily understood by seeing them apply in the derivations below:
.... Below are more formal versions of the above rules, except for those which have already been given above and need no further modification.
gi-luza Form
The Fortition rule has independent motivation from two sources: phonological changes in the causative form of verbs such as those in (17) , and phonological changes in the possessed form of alienable nouns (those which take the s possessive prefix). Recall that there is a causative prefix, g-, which remains ·e-before vowel-initial roots other than those beginning with i, as in the habitual causative form of eat, /r-u-g-awu/r-u-g-awu. The same g-prefix is responsibile for the fortition in the causative form of -gaati be buPied, /r-u-kaaii bury (habitual). In the possessed form of nouns there is fortition as well if the s-prefix is involved, as in the possessed form of da:? palm fiber mat: /s-da:?-/s-ta:?-. That it is fortition and not devoicing is indicated by the fortition that occurs when nasals precede or follow another consonant, as in the possessed form Of fiisa ~ater: /s-nisa-/s-fifiisa-, /bW{n##gula/bWinfi gula old person. (The last facts indicate that the rule of Fortition given above is actually more general than indicated by the present formalization.) Consonant Deletion is motivated mainly on the basis of changes in Spanish loanwords, as in Sp. arquitecto (phonemically arkitekto) architect versus ChZ arkitetu. In addition, no consonant clusters of stop-obstruent exist in indigenous ChZ words either. It is therefore likely that Consonant Deletion expresses a true constraint of ChZ phonology.
Fronting and Rounding are independently motivated on the basis of their application in the completive aspect. This is particularly true for the Fronting rule, which claims that the b or bw -kw alternations of verb roots in the potential aspect are parallel to the band bw -gu alternations in the form of the completive aspect allomorph. This claim makes it possible to choose between the analysis claiming underlying gb-for the completive aspect and that claiming gw-. The latter analysis can make a generalization about the b or bw-kw: b or bw-gu parallelism, while the former essentially claims that these alternations are unrelated. gw -can therefore be said to be the underlying form of the completive aspect on the basis of independent motivation. t now present some tone rules. These are offered tentatively for two reasons. First, the tone processes of ChZ are not yet fully understood. Second, a complete analysis of the tone changes associated with the potential aspect is not germane to the purpose of this paper, namely to compare alternative analyses of the completive and potential aspects. All that is necessary is to show that a nonsuppletive analysis makes generalizations about the potential aspect tone changes and gives independent motivation for the analysis, while a suppletive analysis does not. With these two points in mind, I now present a floating tone rule, and suggest what further tone changes are necessary for the potential aspect.
The Floating Tone rule has as its basic assumption that a high tone does not delete when the segment associated with it deletes. 12 Rather. the high tone associates itself with the next syllable nucleus to the right, provided that there is no high or rising tone present. The low tone which was present in the underlying form of the root is essentially overlaid with the new high tone, as a highlow contour does not result from the reassociation of the high tone. Examples of the effects of this are /g1-aza/g-aza bathe and /g1-yela/J-yela belch, but not /g1-inn/J-Inn sense, as Floating Tone does not apply to roots with underlying nonlow tones.
The rule is given below:
Two further changes occur in the potential after Floating Tone applies, and these changes apparently do not need to be ordered with respect to each other. The changes are Tone Lowering and High-Glide Perturbation. Tone lowering lowers a high or rising tone to low before a following syllable bearing either a high or rising tone. A further condition on Tone Lowering is that it can only apply to roots and not morphemes, such as the potential aspect, as seen in the surface form of /g1-tesa/g1-tesa raise. Otherwise, Tone Lowering occurs, as in /g1-roba/cYoba sprinkle and /gf-u?a/g-u?a see. A final constraint on Tone Lowering comes from other data besides potential aspect changes, as in /cYopa##bWin##ro:?/cYopa bWinn ro:? two big people. From the latter example, it can be seen that Tone Lowering must apply from right to left. High-Glide Perturbation changes a high tone to a rising tone on a long checked vowel of a consonant-initial root, as in /g!-yu:?/c-u enter and /g1-zu:?n/ sun defecate, but not in /g1-a:?n/g-a:~ plow because the latter root is not consonant-initial. As part of the change, the vowel loses its checking but retains its length, which is a phonetic feature of vowels with rising tone.
Independent motivation for the rule of Floating Tone is found in tone changes which occur in connection with the unreal aspect, which has the underlying form ni-. This form surfaces before consonantinitial roots, as in /nf-tesa/n1-tesa raise. The i deletes before vowel and y-initial roots, while the high tone transfers onto the initial syllable nucleus, as in /n1-aza/n-aza bathe and /nf-yela/ n-yela beZah.
In the suppletive analysis outlined in section one, a tone change occured in a root whenever the potential aspect did not contain a vowel. No explanation was given for this change. In the nonsuppletive analysis, however, the tone change is explained in that the high tone of the deleted vowel shifts over onto the next vowel to the right. Furthermore, it was shown that this rule was independently needed to account for changes in the unreal.
Conclusion
The following comparisons can be made between the suppletive and nonsuppletive solutions for the completive and potential aspects of ChZ. It was noted at the end of section one that the suppletive solution fails to answer certain questions, such as why tone changes occur in verb roots when the potential aspect does not contain a vowel. As was shown in section two, a nonsuppletive analysis answers the questions as follows: first, tone changes occur in verb roots whenever the vowel of the potential aspect is deleted and the tone is reassigned to the root. Thus, the tone change of low to high tone is caused by the high tone of the vowel which is deleted. Second, the potential aspect allomorph does not contain a vowel before vowel or y-initial roots because it is deleted by a vowel-deletion rule.
Third, the potential aspect allomorph is c-or J-before i and yinitial roots because of a palatalization rule that changes k or g to c or J, respectively. Finally a zero allomorph of the potential occurs before a morphologically marked class of verbs because a minor rule deleting the i puts the g-in direct contact with the consonant of the verb root. The g triggers the application of a general fortition rule before being deleted.
A suppletive analysis is concerned only with a particular set of facts and ignores the relation of these facts to facts elsewhere in a language. A nonsuppletive solution, on the other hand, accounts for the facts by the expression of generalizations which are often seen operating elsewhere in the language.
Two examples of how the nonsuppletive solution given above does this are the following. First, it has been shown that the Fronting rule can account for both the b-or bw-~gu and the b or bw -bw alternations. Second, the tone changes in vowel and -initial roots in the potential are accounted for by the Floating Tone rule, which can also account for tone changes in the unreal aspect with vowel and y-initial roots. Credit is due to Charles Speck, John Clifton, Barbara Hollenbach, and Stephen Marlett who all contributed ideas and help in the analysis and write-up at various stages of this paper. All errors are, of course, my own. 8 The morphemes -i JY -and -id-display complicated a 11 omorphy which will not be described here.
9 There are two reasons for this. First, y patterns with vowels in other rules of ChZ {see Vowel Deletion in section 2.2 for example). Second, underlying gw-, the completive aspect, becomes b before the great majority of y-initial roots. 10 Exceptions to Rounding, such as /gb-uua/b-iia carrry are few. Cases such as carry are therefore considered to be lexically marked [-Rounding] and Rounding is considered to be a general rule of ChZ.
11 Minor rules apply either to phonological forms which trigger changes, as in this case, or to forms which undergo changes.
The root vowel a is fronted in /g1-yasa/c-yesa arise and /gf-ya/c-e go, and the root-initial y is deleted in the latter.
These changes are limited to these two forms.
12 This is similar to the notion behind autosegmental phonology as proposed by Goldsmith 1975. Instead of the Floating Tone rule, Goldsmith would propose that there is tone reassignment which does not need to be specified, as it falls out from universal principles in a manner such as the following:
